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SUBJECT: Arkansas Nuclear One - Unit 2
Docket No. 50-368
License No. NPF-6
Technical Specification Change Request
Pressurizes Pressure

Gentlemen:

Attached for your review and approval are proposed Technical Specification
(TS) changes which revise 2.1.1 Bases, Section 3.2.8 and Bases, and Tabl’s
2.2-1 and 3.3-4. This change increases the allowable pressurizer pressuie
range. A lower low pressurizer pressure setpoint for reactor trip, safecy
injection, and containment cooling is also being proposed by this change.

The proposed change has been evaluated in accordance with 102FRS50.91(a) (1)
using criteria in 10CFR50 92(¢’ and it hes been determined that these
changes involve no significant hazards considerations. The bases for these
determinations are included in the enclosed submittal.

Although the circumstances of this proposed change are not consivered
emergency or exigent, your prompt review and approval isc requested. The
purpose of this proposed Technical Specification change is to improve the
v liability of the pressurizer safety valves by reducing valve simmering
and subsequent leakage.

We request that the effective date of this change be upon issuance of the
amendment.

Very truly yours,
D Dl o

NSClejif
Attachment
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CC

Mr., James L., Milhoan

U, 8. Nuclear Regulatory Commission
Region 1V

611 Ryan Plaza Drive, Suite 1000
Arlington, TX 76011

NRC Senior Resident Inspector
Arkansas Nuclear One - ANO-1 & 2
Number 1, Nuclear Plant Road
Russellville, AR 72801

Mr. Thomas W, Alexion

NRR Project Marager, Region [V/ANO-1
U. 8. Nuclear Regulatory Commission
NRR Mail! Stop 11-D-23

One White Flint North

11555 Rockville Pike

Rockville, Maryland 20852

Ms. Sheri R. Paterson

NkR Preoject Manager, Region IV/AND-2
U. §. Nuciear Regulatory Commission
NRR Mail Stop 11-D-23

One White Flint North

11555 Rockville Pike

Rockville, Maryiand 20852



STATE OF AKKANSAS )

COUNTY OF LOGAN )

Affidavit
I, N. 8. Carns, being duly sworn, subscribe to and say that I am
Vice President, Operations ANO for Entergy Operations, that I have
full authority to execute this affidavit: that I have read the document
numbered 2CAN079202 and know the contents thereof; and that to the best

of my knowledge, information and belief the statements in it are true.

N. 8. Ca

SUBSCRIBED AND SWORN TO before me, a Notary Public in and for the

County and State above named, this ﬁyday of % '

1992.

Notary Public

My Commission Expires:

ﬂ%// 2000




ATTACHMENT

PROPOSED TECHNICAL SPECIFICATION
AND
RESPECTIVE SAFETY ANALYSES

IN _THE MATTER OF AMENDING

LICENSE NO. NPF-6
ENTERGY OPERATIONS, INC.
ARKANSAS NUCLEAR ONE, UNIT TWO

DOCKET NO, 50-368



PROPOSED CHANGES

The proposed amendment would change Arkansas Nuclear One, Unit 2 (ANO-2)
Technical Specification (T8) 3.2.8 and associated bases to allow plant
operation with pressurizer pressure between 2025 and 2275 psia.

A clarification of TS 2.1.1 Bases with regards to the application of the
peak linear heat rate (PLHR) limit to ancicipated operational occurrences
analysis results is ailso being proposed.

Additionally, this proposed amendment would lower the ANO-2 T§ Table 2.2-1
and associated bases reactor protection low pressurizer pressure trip
setpoint and allowable values to 1717.4 and 1686.3 psia respectively. The
safety injection and containment cooling actuation trip setpoint and
allowable values given in ANO-2 Technical Specification Table 3.3-4 would
aiso be lowered to 1717.4 and 1686.3 psia by “his proposed amendment.

BACKGROUND

Small amounts of pressurizer safety valve leakage have historically
occurred on ANO-2 but not until recently has this problem alone resulted in
plant shutdowns for valve replacement or repair. In the past, small
amounts of safety valve leakage below the allowable TS limit for Reactor
Coolant System (RCS) leakage were not considered significant. Also,
continuous plant operation runs were sufficiently shorter. Plant shutdowns
and forced outages due to other reasons allowed the safety valves to be
replaced or repaired if necessary.

Recently, leakage out of the pressurizer has been monitored more closely.
Modifications have been made to the safety valves (Flexi-Disk), and to the
valves' discharge piping (nozzle load reduction) in an attempt to minimize
or eliminate valve simmering/leakage. However, these changes have not
eliminated the problem. Initially, valve simmering is characterized by low
volume, high velocity, saturated steam leakage across the valve seats.
This is condensed immediately without causing a temperature increase at the
discharge piping temperature sensors (located approximately 6 feet from the
valve), nor a measurable volume increase in the quench tank. Prolonged
simmering tends to allow an increasud steam volume to the point of
detection. Continued exposure at the higher volume and velocity typically
will cause seat damage. Once seat damage occurs, the valve cannot be
reseated into a leak tight condition. After seat damage, the leakage rate
tends to increase with time, so the longer the leakage duration, the higher
the leakage rate. As the performance of ANO-2 improves, as indicated by
longer continuous plant operating times, the total safety valve leakage
increases in an exponential manner eventually causing plant shutdown. In
October, 1991, ANO-2 was shut down to replace the safety valves due (o
leakage concerns. This type of forced outage has both economic impacts and
associated safety concerns.
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The economic impacts of tha high maintenance costs and as low as reasonably
achicvable (ALARA) considerations to repair/replace the valves, in addition
to the power loss associated with a forced outage are significant. There
are also costs associated with the treatment of the radwaste generated by
the leaking valves in addition to the requirement for makeup water. Valve
leakage within the range currently administratively allowed due to
pressurizer heater capacity (1 gpm versus 10 gpm allowed by Technical
Specifications) does not affe~t the capability of the valve to perform its
safety function. Additionally, there is an exposure to riske associated
with perturbating the RCS for plant shutdown and cooldown for valve
replacement.

Reducing operating pressurizer pressure, for a short time period when the
valve starts to simmer, is expected to substantially curtail or elimincte
the safety valve simmering problem and subsequent valve leakage. Ny
operatin, the RCS at reduced pressures, _.he safety valves are given o
chance to reach a thermal equilibrium point at a pressure with sufficient
margin to the valve lift setpoint (25GC +1,-3% psia) to aveid simmering.
Presently, plant operation with RCS pressure within the bounds specified by
Technical Specification 3.2.8, maintains only an approximate 102 margin to
the safety valve lift setpoint. Small perturbations in the val.e . hermal
equilibrium point can initiate valve simmering. It is postulated t1hat when
the perturbations occur, if the RCS pressure is reduced for a sut,' fent
time period to allow the valve to reestablish an equilibrium point,
simmering and valve Jleakage can be terminated. To vreestablish the
equilibrium point involves a significant pressure reduction to
approximately 2025 psia for short durations. To ensure the valve(s) remain
leaktight, it may be appropriate to maintain continuous operation at a
smaller pressure reduction (approximately 2150 psia). By avoiding the
simmering, valve seat damage is also precluded which enhances the valve
reliability and lengthens the life of the valve.

DISCUSSION

The proposed change revises Technical Specification 3.2.8, Pressurizer
Pressure Limiting Condition for Operation (LCO) to allow plant operation in
Mode 1 with pressurizer pressure between 2025 and 2275 psia. These lower
pressure limits are consistent with other CE plants. Additionally, this
proposed change would reduce the low pressurizer pressure Reactor
Protection System (RPS), Safety Injection Actuation System (SIAS), and
Containment Cooling Actuation System (CCAS) trip setpoint and allowable
values to 1717.4 and 1686.3 psia, respectively.

The following discussion {is divided inte three parts. First, the
pressurizer pressure reduction justification is provided based on the
Safety Analysis Report (SAR) Chapter 15 evaluations and plant safety system
Core Protectiou Calculator (CPC) and Core Operating Limit Supervisory
System (COLSS) range verification., Next, the clarification to the PLHR
Technical Specification Basis is discussed. Finally, the proposed low
pressurizer pressure RPS, SIAS, and CCAS trip setpoint and allowable value
changes are presented.
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A singie part length CEA (PLCEA) drop incident was reevaluated to determine
the effects of reduced RCS pressure. Only positive reactivity insertions
resulting from a PLCEA drop are of concern. With the PLCEA insertion
limits imposed by Section 3.1.3.7 of the ANO-2 Technical Specifications,
positive reactivity insertions can only be postulated for PLCEA drops below
50% power. It should be noted that the FSAR analysis was performed prior
to the addition of TS section 3.1.3.7 in which 100X power was originally
assumed to be conservative. The positive reactivity increases core power,
and consequently, pressurizer pressure. The pressure and power increases
are constrained by the action of the High Pressurizer Pressure Trip. A
reduction in the initial pressure can delay the high pressurizer pressure
trip, thereby allowing - greater power increase, and a correspondingly
larger decrease in the fuel thermal margin, However, sufficient initial
thermal margin will be preserved by the COLSS, which is verified every
cycle in the reload analv--s, to assure that the DNBR SAFDL is met
throughout the PLCEA drop event. The conservative assumptions for the
PLCEA drop, which produce the maximum power increase that avoids the high
pressurizer pressure trip are listed in Table 12. The corresponding plant
response (s presenced in Table 13,

The data and algorithms of the CPCs were verified to be valid for a range
of pressurizer pressures which covaer the proposed operating pressure range,
Additionally, the CPCs generate a reactor trip signal if the RCS pressure
exceeds 2375 psia or drops below 1860 psia,

COLSS monitors and initiates alarms if the LCOs on DNPk, peak linear heat
rate, core power, axial shape index, or core azimuthal! tilt are exceeded.
Only the DNBR LCO is dependent on pressurizer pressure. An uncertainty
factor is applied in the COLSS calculation for DNBR to account for
instrument wuncertainty on the measurad parameters (RCS temperature,
pressure, flow, etc.) wused as inputs to the COLSS caleculations,
Additionally, the COLSS calculations are benchmarked against more detailed
calculations over the allowed operating ranges. Differences betwean the
calculation results were also included in the uncertainty factors. The
uncertainty factors have been reviewed and verified to be conservative over
the proposed expanded pressurizer pressure range down o 2000 psia.

2) PLHR Clarification

The uncontrolled CEA bank withdrawal from suberitical couaditions analysis
results indicated a transient peak linear heat rate in excess of the 21
kw/ft limit given in TS 2.1.1.2 (A PLHR less than 28 kw/ft and exceediug 21
kw/ft for less than one second was calculated). The intent of this TS is
to prevent the fuel from melting during normal operation and following
anticipated operational occurrences. A limit of 21 kw/ft is specified
based on steady state operation fuel centerline melting temperatures;
hence, higher linear heat rates can occur under transient conditions
without resulting in fuel melting. As indicated above, the fuel centerline
melt temperature was acceptable for the subcritical CEA bank withdrawal. A
clarification to the Bases of TS 2.1.1 2 is proposed in this amendmert to
ensure the appropriate application of the peak linear heat rate limit.
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Reductions in the low pressuriger pressure KPS and Engineered Safety
Feature Actuation System (FERFAS) trip setpoint and allowable values are
also being proposed. These reductions will help prevent an undesirable
S1A8 following a reacter trip when operating at reduced pressures, The new
low pressurizer pressure uetpoints and sllowable values are based on new
instrument error calzulatiuns; the safety analysis setpoint assumptions
nave not changed. A reduction in the calculated instrument error is due
primarily from the use of more realistic environmental assumptions at the
time of actuation, A new instrument error calculation has been generated
using ANO {ustrument error procedures, The statistical method of the
square root of tlhe sum of squares was used to determine the random error on
a component level and for the loop. Non-random errvors were combined
algebraically with the random error term to establish total error,
Although ANO has not committed to strict compliance with the requiraments
of 18A-567.04-1988 "Setpoints for Nuclear Safety-Related Instrumentation
Used in Nuclear FPower Plants," these guidelines were considered in
calculating the loop errors, pericdic test errvors (PTE), and al)l-wable
values associated with the low pressurizer pressure setpoints. This
calculation supports the propos d low pressurizer pressure setpoint of
1717.4 pela and allowable value of 1686.3 psia for the RPS, SIAS, and CCAS
tr, functions,

In the new instrument error calculation, reveral nou-realistic assumptions
are removed with regard to the containment conditions; specifically, the
conditions ¢t which the low pressurizer pressure instruments reach the trip
setpoint. The original ivstrument error calculation conservatively assumed
worst case long-term harsh environment inside containment based on a large
break loss of roolant accident (LOCA). In reality these instruments would
perform their function prior to tha worst case conditions occurring. Based
on this, small break LOCAs, large break LOCAs, and steam line breaks (SLBe)
were evaluated separately., Seismic error terms were removed in all cases
as a concurrent initiating event since this is be‘ond the AN® design basis.
Kadiatior terms were also removed due to the quick rasponse of the
pressurizer pressure following LOCAs. No fuel damige {8 predicted
following a SLB and the primary systum rewains intact; hence, no radiation
terms are assumed for a SLB., The maximum containment temperatu:- assumed
for the LOCA {nstrument error calculations was based on specific analyses
and the avallability of the redundant high containment pressure trip
instruments, Crediting these more realistic containment conditions results
in a better defined and mor~ realistic low pressurizer pressure setpoint.

DETERMINATION OF SIGNIFICANT HAZARDS

An analivsis of the proposed changes has been performed in accordance with
10CFR50.91(a)(1) regarding no significant hazards consideration using the
standards in 10CFR50.92(¢).




A discussion of these standards 4s they relate to this amendment regquest
follows:

1 = Does not Involve a Significant Increase in the Probability or
Consequences of an Accident Previously Evaluated,

Criterios

Previously analyzed accidents and anticipatel operational occurvences that
are affected by this change have been reviewed. This change has no jmpact
on probebility of occurrence of these accidents. Pressurizer pressure and
low pressurizer pressur: setpoints are only used as input parameters to the
accident analyses which do not affect probability. No physical changes to
the plant are being proposed; therefore there is no {mpact on the
probability of accidents,

One item, "In# -ertent Operation of ECCS During Power Operation" is
considered to '« potentia ly impacted since operation at RCS pressures
below 2150 psia mar _esult in undesirable ECCS (SIAS) actuation post-trip
(not actually at power), This susceptibility is not considered a
significant incroase in probability since the reduction in pressure does
not ‘mpact the probability of EOC' initiation signal generation, rather, {f
a plant trip occurred for any re. .on and the plant was operating at reduced
pressures, the statistical combination of uncertainties shows that the SIAS
initiation setpoint may be reached. Since administrative controls will
ensure that operation below 2150 psia is limited to very short durstions
(l.e. less than 24 hours steady state operat!-n) any postulated increase in
precbability of an  inadvertent operation of ECCS is not considered
significant,

Previously evaluated accidents and anticipated operationa' occurrences
which were determined to be adversely impacted by the redi.ed pres-“rizer
pressure have been aevaluated with no significent {ncrease in the
consequences. As indicated in the discussion, the SAFDI- and acceptance
criteria were verifiod to be waintained, Additionally, no fuel cladding
damage is predicted for any event and no changes to tha vadiological doses
were calculated, Therefore, no increases in the consequences of any
accident are predicted,

Changing the low pressurizer pressure setpoint and allowable valuen is
based on the refinement of the instrument error calculations. No change to
the analyzed events s proposed due to the new setpoint and allowable
values, These neyw limits still ensure the analysis assumptions are valid;
hence, there is no increase in the consequences of the accidents previously
evaluated,

N.iterion ? - Does Not Create the Possibility of a New or Different Kind of
Accident from any Previously Evaluated,

The proposad changes do not invelve any physical modifications (i.e. new
systems, new components, etc.) to the plant, The normal operating value at
which RCS pressure is held remains within the ranges typical of pressurized
water reactors and more specifically, CE designed nuclear steam supply
systems, The results of the accident re-analyses suggest no different
phenomena or plant behavior thau previously considered. The change to the
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bases fo: Technical SBpecification 2.1.1 are for olavificetion and result in
consistency with other CF plants’ approved Technical Specifications and

jes, The low pressure setpoint change does not create any new or
different system sctuations or interactions than evaluaied previously. The
slightly increased potential for SIAS (nitiation post-irip does not suggest
new or different type accidents since {nadvertent S8ITAS (at power) is
already assessed in SAR Chapter 15 and {s bounding for any post-trip SIAS,
Therefore, the proposed clanges do not create the possibllity of a new or
differcnt kind of accident from any previously evaluated,

Criterion 3 - Does Not Involve a Significant Reduction in a Margin of
Safety

Any accident or anticipated operatienal occurrence which was determined to
be adversely (mpacted by the reduced pressurizer pressure was evaluated to
ensure acceptable results are maintained. The refined instrument error
calculations supporting the lowsr low pressurizer pressure setpoint and
allowable values were verified to ensure the present accident analysis
assumption are still maintaired. Based on these evaluations, the proposed
changes do not invelve any significant reduction ‘n a margin of safety.
Rather, an overall increase in the margin of safety is anticipated, as
discussed above, by incressing 'he safety valve reifability and decreasing
the exposure to risks of plant . utdown and cooldown for valve replacement
or repair.

CONCL'ISTUN
Based on the above safety evaluation, it is concluded that the proposed

change does not constitute a significant hazards consideration as defined
by 10CFRS0,92.
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EVENTS AFFECTED BY
LOWER PRESSURIZER PRESSURE

1. Loss of External Load/Turbine Trip

TABLE 1

2. Uncontrolled Control Element Assembly (CEA)

Withdrawal

3. SBingle Part Length CEA Drop

4. CEA Ejection

CONSERVATIVE ASSUMPTIONS FOR
LOSS OF EXTERNAL LOAD/TURBINE TRIP

Parameter

Core Power, Mwt

Core Inlet, Temperature, °F
RCS Pressure, psia

Steam Generator Pressure, psia
CEA Worth at Trip, %AK/K

Moderator Temperature
Coefficient, 10°* AK/K/°F

Number U«Tubes Assumed
Plugged per Steam Cenerator

Poppler Coefficient Multiplier

Pressurizer Safety Valves
Opening Pressure, psia

TABLE 2

Cycle 2
Value

2900
540
200
810
5.4

0.5

0.85

2500

R NI S INTST——. S B T e e Ll Ll e o e o b —

Cycle 10
_Value

2910
540
2000
796
5.4

0.0

841

0,85
2525



TABLE 5

SEQUENCE OF EVENT FOR THE
LOSS OF EXTERNAL LOAD/TURBINE TRIP

Time, sec Event
0. Loss of Condenser Vacuum,
Turbine Stop Valves Close, and
Main Feedwater Valvas Close
7.8 High Pressurizer Pressure Trip
Condition Occurs
8.4 Trip Breakers Open,
Pressurizer Safety Valves Open
8.7 Main Steam Safety Valves Open
9.0 CEAs Begin to Diop
10.¢ Maximum RCS Pressure Occurs
14.8 Pressurizer S8afety Valves Close
15.0 Peak Secondary Pressure Dcours
TABLE &
LOSS OF EXTERNAL LOAD/TURBINE TRIP
COMPARISON OF RESULTS
Cycle 2
Parameter Value
Maxim.m RCS Pressure, psia 2671
Maximum Steam Generator 1144

Pressure, psia
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Setpoint
or Value

- - -

2422 psia
2525 psia
1093 psia
<2750 psia
2424 psia
<1210 pria

Cycle 10
_Value

2744

1160






TABLE 7

CONSERVATIVE ASSUMPTIONS I'OR
1% POWER CEA 41THDRAWAL

Cycle 2 Cycle 10
Parameter Value Nalue
Core Power, Mwt 29 29
Core Inlet Temperature, °F 544 .6 545
RCS Pressure, psia 2200 2000
RCS Flow , gpw 322,000 321,200
Steam Generator Fressure, psia 978 994
CEA Worth at Trip, %AK/K «5.0 “5.5%
Moderator Temperature 0.5 0.5
Coefficient, x10°* AK/K/°F
Reactivity Addition, x10°* 1.5 1.8
AK/K/second
Doppler Coefficient Mulliplier 0.85 0.85
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TABLL 8

SEQUENCE OF EVENT FOR THE
CEA WITHDRAWAL (BANK) FROM 1% POWER EVENT

Setpoint
Time, sec Event or Value
0.0 CZA Bank Begins to Withdraw . -w
from the Core
20.8 CPC VOPT Condition Occurs 40.0%
21.4 Trip Breakers Open, - "
CEA Bank Withdrawa) is Terminated
21.7 Haximum Peak Core Power, 50.4% of
2815 Mwt
Maximum PLHR Occurs <21 kw/ft
22.0 CEAs Begin to Drop * ==
133 Maximum Core Heat Flux, 35,5% of
2815 Mwt
Minimum DNBR Occurs 21,25
25.1 Maximum RCS Pressure Occurs €<2750 psia
TABLE 9
CEA WITHDRAWAL FROM 1% YOWER
COMPARISON OF RESULTS
Cycle 2 Cycle 10
Parameter Valv~ Valve
Maximum Core Power 91 50.4
% of 2815 Mwt
Maximum Core Heat Flux 76 34.5
% of 2815 Mwt
Maximum RCS Pressure, psia 2662 2303
Maximum LHR, kw/ft * 16.5
Minimum DNBR * 1.89

*These results from the Cycle 2 reload analyses were not originally
transmitted and are not read.ly availabie.
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CONSERVATIVE ASSUMPTIONS FOR THE
CEA EJECTION EVENTS

Parameter

Core Power, Mwt
HFP
HZP

Core Inlet Temperature, °F
HFP
HzP

RCE Pressure, psia
RCS Flow, gpm

CEA Worth at Trip, %AK/K
HFP
HZP

Doppler Coefficient Multiplier

Moderator Temperature
Coefficient, x10°* AK/K/°F
HFP
HZP

Ejected CEA Worth, AK/K
HFP
Hzp

Ejected Peak, ¥q
HFP
HzZp

Axial Power Peak, Fz
HFP
HZP

Delayed Neutron Fraction @8,
Tetal
HFP
HZP

High Linear Trip Setpoint,
% of 2815 Mwt

CEA Ejection Time, sec
HFP
HZP

TABLE 10

Cycle 2
Nalve

2900
1

556.7
544.6
2200
322,000
5.4
'20“

0,85

0.0030
0.0082

5.145
20,58

1.75
2.5

0.00482
0,00482

124.8

Cycle 10
Value

2910
1

536l7
545
2000
322,000

“5.4
2.4

o0

0.0028
0.0082

5.208
12.71

1.75
2.3

0,00536
0.00536

128.1









